Identification and molecular characterization of a Spätzle-like protein from Chinese shrimp (Fenneropenaeus chinensis).
In invertebrates, the Toll signaling pathway is important for activation of antimicrobial peptides in the innate immune system. Activation of the Toll pathway requires binding of Toll with its ligand Spätzle. Here we described a Spätzle-like protein, designated as Fc-Spz, from hemocytes of Chinese shrimp, Fenneropenaeus chinensis. The deduced amino acid sequence of Fc-Spz shares 54% identity with Spätzle-like protein of salmon louse (Lepeophtheirus salmonis). Semi-quantitative reverse transcription-polymerase chain reaction (RT-PCR), quantitative real time PCR, and Western blot analyses were carried out to analyze the expression pattern and distribution profile of Fc-Spz in shrimp after challenged with bacteria and virus. The results showed that Fc-Spz mRNA was up-regulated in all the tissues tested in shrimp injected with Vibrio anguillarum and white spot syndrome virus (WSSV). The C-terminal active Fc-Spz domain (114 residues) was expressed in Escherichia coli and purified by affinity chromatography. The recombinant Fc-Spz C-114 was injected into crayfish (Procambarus clarkii) to determine the expression levels of several antimicrobial peptide genes. The results showed that recombinant Fc-Spz C-114 could up-regulate crustin 2 expression in crayfish. These results suggest that Fc-Spz may play a role in the innate immune defence of Chinese shrimp and crayfish.